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Summary Bcl-2 family proteins are the key regulators of the
intrinsic apoptotic pathway, controlling the point-of no-return
and setting the threshold to engage the death machinery in
response to chemical damage. Bcl-2 proteins have emerged as
attractive targets for anti-cancer drug development.
Navitoclax is a selective, potent, orally bioavailable, small
molecule Bcl-2 inhibitor. Primary endpoints assessed the safe-
ty and pharmacokinetic (PK) interactions between navitoclax
in combination with carboplatin/paclitaxel or paclitaxel alone
in patients with solid tumors The study comprised two arms,
one a combination of navitoclax with paclitaxel and
carboplatin, the second with navitoclax and paclitaxel alone.
Nineteen patients were enrolled in this study. The most fre-
quently reported treatment-emergent AEs were alopecia
(57.9 %), anemia (52.6 %), nausea (52.6 %), constipation
(42.1 %), diarrhea (42.1 %), fatigue (42.1 %), neutropenia
(36.8 %), thrombocytopenia (36.8 %), vomiting (31.6 %),
decreased appetite (31.6 %), dehydration (26.3 %), and
hypomagnesaemia (26.3 %). In the light of significant hema-
tological and non-hematological toxicity the study was ended

before de-escalation of navitoclax. Only one partial response
was obtained at any dose tested, thus lowering doses could not
have increased efficacy. It is the combination of toxicity with
modest efficacy that led to discontinuation. No apparent PK
interaction was observed between navitoclax and carboplatin
or paclitaxel and the combination of navitoclax and paclitaxel
had modest anti-tumor activity.
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Introduction

Cancer is a multifactorial disease resulting from complex
genetic and epigenetic abnormalities that disrupt the normal
cycle of cellular proliferation and death [1]. Escape from
apoptosis is often a hallmark of cancer cells, and is associated
with chemotherapy resistance or tumor relapse [2, 3]. The
intrinsic apoptotic pathway is often deregulated in tumors
due to a deficiency in pro-apoptotic proteins and overexpres-
sion of anti-apoptotic proteins such as Bcl-2 [4]. Up regulation
of the Bcl-2 family of proteins may inhibit cells from under-
going programmed death when exposed to cytotoxic drugs,
radiation, and other pro-apoptotic stimuli [4, 5]. Therefore,
inhibition of these proteins represents a rational, targeted
approach to developing cancer therapeutics [6, 7]. Navitoclax
(ABT-263) is an orally bioavailable, potent (Ki ≤1 nM), se-
lective, small-molecule inhibitor of Bcl-2 and related proteins,
including Bcl-xL and Bcl-w [5, 6, 8]. Clinical trial experience
to date suggests a limited role for navitoclax as monotherapy,
at least in solid tumors [9–12].

Navitoclax enhances the activity of chemotherapeutic
agents by lowering the apoptotic threshold and potentiates
the effects of cytotoxic agents in solid tumor models
[13–18], thus supporting the rationale for exploration of its
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use in combination therapy [8]. Carboplatin is a platinum-
based antineoplastic agent that disrupts DNA repair and is
mainly used in the treatment of ovarian, lung, and head and
neck cancers [19]. Paclitaxel is one of the most effective
chemotherapeutic drugs and is mainly used to treat lung,
ovarian, breast cancer, and Kaposi’s sarcoma [20, 21]. The
mechanism of action of paclitaxel is to promote and stabilize
microtubules and inhibit late G2 or M phases of the cell cycle,
thereby causing cell death. The primary objectives of the
current study were to assess the safety profile of navitoclax
in combination with carboplatin/paclitaxel or paclitaxel alone,
study the PK interaction between the drugs, and to determine
the maximum tolerated dose (MTD) of the regimen in patients
with solid tumors.

Methods

Patients

Eligible patients were ≥18 years of age, with a life expectancy
≥3 months, and were required to have a cancer type for which
carboplatin and/or paclitaxel was an appropriate therapy,
based on histology or cytology. Patients had measurable
and/or evaluable disease as defined by Response Evaluation
Criteria In Solid Tumors (RECIST [22, 25]), ECOG PS [23]
≤1, and adequate function of the bone marrow (absolute
neutrophil count ≥1500/μL; platelets ≥150,000/mm3; hemo-
globin ≥9.0 g/dL), renal function (serum creatinine ≤1.2 mg/
dL or calculated creatinine clearance ≥60 mL/min), and he-
patic function and enzymes (aspartate aminotransferase
[AST], alkaline phosphatase [ALP], and alanine aminotrans-
ferase [ALT] ≤3.0×the upper limit of normal [ULN]; bilirubin
≤1.25×ULN). Patients with bone metastasis could have ALP
≤5.0×ULN; patients with liver metastasis could have AST,
ALP, and ALT ≤5.0×ULN. Coagulation parameters (activated
partial thromboplastin time and prothrombin time) were re-
quired to be ≤1.2×ULN. Eligibility criteria also included no
current active bleeding or thrombocytopenia-associated bleed-
ing within 1 year, concurrent therapeutic anticoagulants, and
active peptic ulcer disease or other potentially hemorrhagic
esophagitis or gastritis. A history of any of the following
resulted in exclusion: active immune thrombocytopenic pur-
pura, autoimmune hemolytic anemia, or being refractory to
platelet transfusions (within 1 year prior to the first dose of
study drug).

Study design and treatments

This Phase I, open-label study was performed at four sites in
the United States. The primary objectives of this study were to
assess the safety profile of navitoclax in combination with
carboplatin/paclitaxel or paclitaxel alone and the

pharmacokinetic (PK) interaction between the drugs in pa-
tients with solid tumors. Secondary endpoints were to evaluate
preliminary data regarding objective response rate (ORR),
progression free survival (PFS), time to tumor progression
(TTP), overall survival (OS), duration of overall response,
and Eastern Cooperative Oncology Group (ECOG) perfor-
mance status. The study was approved by the institutional
review board or independent ethics committee of each partic-
ipating center and complied with the International Conference
on Harmonization Good Clinical Practice guidelines and ap-
plicable local regulatory requirements. All patients provided
written informed consent.

Patients were given 150 mg navitoclax orally, 30 min after
the completion of breakfast, for 3 or 5 consecutive days in a
21-day cycle (Fig. 1). In the combination with carboplatin/
paclitaxel, on Day 1 of each cycle, paclitaxel (175mg/m2) was
administered via IV infusion over 3 hours (immediately fol-
lowing navitoclax dosing), followed by IV infusion of
carboplatin (AUC 4–6) over 1 hour. When navitoclax was
administered in combination with paclitaxel alone, patients
were treated with paclitaxel (135 mg/m2 or 175 mg/m2) via IV
infusion over 3 hours on Day 1 of each cycle, immediately
following navitoclax dosing. For each cycle after Cycle 1,
patients had to meet the administration eligibility criteria per
the paclitaxel product label (platelet count >100,000 cel/mm3

and a neutrophil count >1,500 cells/mm3) and institutional
policies prior to administering chemotherapy. If the eligibility
criteria were not met and chemotherapy was delayed,
navitoclax administration was also delayed. The MTD was
defined as the highest dose level at which fewer than 2 of 6
patients or <33 % of patients (if the cohort was expanded
beyond 6 patients) experienced a DLT. Patients could continue
receiving navitoclax for up to one year following the date of
the last patient enrolled on study provided they completed
Cycle 1 dosing of carboplatin/paclitaxel or paclitaxel alone,
continued to tolerate the drug, had no evidence of disease
progression, and did not meet any of the criteria for patient
discontinuation.

Study assessments

Safety

Investigators monitored adverse events (AEs) throughout the
study. AEs were considered treatment-emergent if they oc-
curred within 30 days of the last dose of navitoclax. Investi-
gators rated AE severity according to National Cancer Insti-
tute Common Terminology Criteria for Adverse Events (NCI
CTCAE), version 3.0 [24] or, if those criteria were not appli-
cable, as mild, moderate, or severe. Investigators also judged
the relationship of the study drugs to each AE (probably
related, possibly related, probably not related, or not related).
AEs were considered serious if they caused death or were life-
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threatening, resulted in hospitalization or prolonged a hospital
stay, caused permanent disability, were congenital anomalies
or abortions, or required intervention to prevent a serious
outcome.

DLTswere defined as events that were attributed to navitoclax
and occurred during the first cycle of concomitant dosing with
navitoclax and carboplatin/paclitaxel. Any of the following
events considered “possibly” related to the administration of
navitoclax and met the following criteria were considered a
DLT: grade 4 thrombocytopenia (platelet count <25,000/mm3);
grade 2 or higher bleeding associated with thrombocytopenia;
any other grade 3 AEs (except lymphopenia, leukopenia, and
afebrile neutropenia; nausea, vomiting and/or diarrhea responsive
to treatment within 48 hours; paclitaxel infusion-related events);
all other grade 4 events (except lymphopenia, leucopenia, and
afebrile neutropenia less than 7 days); and unexpected grade 2
toxicity that required dose modification or delay of >1 week. For
patients with grade 2 hepatic transaminase or ALP levels at
baseline as a result of liver or bone metastases, further increase
to >10×ULN was considered a DLT.

Physical examinations (including weight) were performed
and vital signs measured at Screening, every week during
Cycles 1 and 2 (Cycle 1 Day 1, Cycle 1 Day 8, Cycle 1 Day
15, Cycle 2 Day 1, Cycle 2 Day 8, and Cycle 2 Day 15); the
first day of each subsequent Cycle (or within 72 hours prior),
at the Final Visit, and at the Safety Follow-up Visit. The
physical examination data collected on Cycle 1 Day 1
(predose) in the combination therapy served as the baseline
physical examination for clinical assessment.

Platelet count assessments were performed and assessed by
the investigator prior to study drug administration. If the
platelet count on any given day was <50,000 cells/mm3,
additional platelet counts were performed every day until
recovery or at the discretion of the investigator. Administra-
tion of navitoclax was interrupted or discontinued for any
predose platelet count <25,000 cell/mm3. The platelet count
measurement obtained on Cycle 1 Day 1 (predose) in combi-
nation study served as the baseline for clinical assessment
during the study.

Pharmacokinetics

Plasma samples for navitoclax assay were collected on Cycle
1 Day 1 (C1D1, navitoclax co-administrated with carboplatin/

paclitaxel or paclitaxel alone) and Cycle 2 Day 3 (C2D3,
navitoclax administrated alone) at pre-dose and 2, 4, 6, 8,
24 hours post dose. Plasma samples of paclitaxel were col-
lected on C1D1 (carboplatin/paclitaxel or paclitaxel co-
administrated with navitoclax) and Cycle 2 Day 1 (C2D1,
carboplatin/paclitaxel or paclitaxel administrated without
navitoclax) at pre-dose and 2 hours 55min, 4, 6, 8, 24,48 hours
post the start of infusion. Plasma samples of unbound plati-
num were collected on C1D1 (carboplatin/paclitaxel co-
administrated with navitoclax) and C2D1 (carboplatin/pacli-
taxel administrated without navitoclax) at pre-dose and
55 min, 1.5, 2, 3, 5, 21 hours post the start of carboplatin
infusion. Plasma concentrations of navitoclax and paclitaxel
were determined using validated liquid chromatography
methods with Tandem Mass Spectrometric detection (LC-
MS/MS). Plasma concentrations of unbound platinum were
determined using an inductively coupled plasma mass spec-
trometry. PK parameters of navitoclax, paclitaxel and un-
bound platinum were estimated using non-compartmental
methods with Phoenix WinNonlin-Professional™, Version
6.2 (Pharsight Corporation, Mountain View, CA).

Efficacy

Tumormeasurements weremade according to Response Eval-
uation Criteria in Solid tumors (RECIST) Version 1.1 [25] at
screening, the end of every second cycle, and the patient’s
final visit. Disease progression was determined by the inves-
tigator based on radiologic tumor progression or clinical pro-
gression (e.g., ECOG PS ≥2, need for additional treatments, or
death).

Statistical analysis

A sample size of approximately 35 patients was targeted so
that the dose escalation and expanded safety portions of the
study could be completed. Treatment-emergent AEs were
organized by Medical Dictionary for Regulatory Activities
system-organ class and preferred term, and categorized by
NCI CTCAE toxicity grade and relationship to study drugs.
Laboratory test results, vital signs, echocardiograms, and elec-
trocardiogram measurements were examined for trends. Test-
ing for PK interactions between navitoclax, carboplatin and
paclitaxel were performed with repeated measures analysis.

Fig. 1 Navitoclax (ABT-263) and carboplatin/paclitaxel dosing schemat-
ic a. navitoclax was administrated onDays 1–5 and carboplatin/paclitaxel
was administrated on Day 1 in each 21-day cycle (except for Cycle 2,
when navitoclax was administrated on Days 3–7 to enable PK sampling

after single-agent administration) b. navitoclax was administrated on
Days 1–3 and carboplatin/paclitaxel was administrated on Day 1 in each
21-day cycle (except for Cycle 2, when navitoclax was administrated on
Days 3–5 to enable PK sampling after single-agent administration)
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Median values and 95 % CIs for PFS, TTP, and OS were
estimated with Kaplan-Meier methods. All efficacy assess-
ments were exploratory in nature.

Results

Patients

Nineteen patients, consisting of eight males and 11 females,
with a median age of 57.5 years enrolled in the study and were
treated from July 7, 2009 to July 24, 2012. This resulted in an
average enrollment of 0.13 patients/site/month. Eight patients
received 150 mg navitoclax in combination with paclitaxel
and carboplatin (2 patients followed a 5/21-day cycle and six
patients followed a 3/21-day cycle), three patients received
150 mg navitoclax in combination with 175 mg/m2 paclitaxel
(3/21-day cycle), and 8 patients received 150 mg navitoclax in
combination with 135 mg/m2 paclitaxel (3/21-day cycle)
(Fig. 1).

Data from all 19 patients were included in the demographic
and safety analyses and 18 patients were included in the PK
analyses. The baseline demographic characteristics of the
study population are stratified by dose level in Table 1. Equal
number of patients (n=9; 47.4) had an ECOG PS of 0 or 1, 1
patient (5.3 %) had an ECOG PS of 2, at baseline. The
majority of patients received ≥6 (n=10; 52.6 %) prior thera-
pies, including seven patients who had received carboplatin or
paclitaxel (6 of the 7 received both), either as monotherapy or
in combination with other agents. All patients discontinued
from the study due to 1 or more causes, which included
radiologically determined progressive disease (n=13;
68.4 %), AEs (n=3; 15.8 %), other reasons (n=2; 10.6 %),
and alternative clinical therapy (n=1; 5.3 %).

Safety

All patients experienced at least 1 treatment-emergent AE
(Table 2). The most frequently reported AEs (reported by ≥2
patients) were alopecia (57.9 %), anemia (52.6 %), nausea
(52.6 %), constipation (42.1 %), diarrhea (42.1 %), fatigue

Table 1 Baseline demographic characteristics (N=19)

Characteristic Navitoclax 150 mg All patients (N=19)

5/21 Day cycle 3/21 Day cycle

C + P (n=2) C + P (n=6) P 175 mg/m2 (n=3) P 135 mg/m2 (n=8)

Median (range) age, years 37.5 (30–45) 62.0 (44–70) 62.0 (56–72) 56.0 (44–79) 58.0 (30–70)

Sex, n (%)

Female 1 (50.0) 3 (50.0) 2 (66.7) 5 (62.5) 11 (57.9)

Male 1 (50.0) 3 (50.0) 1 (33.3) 3 (37.5) 8 (42.1)

Tumor type, n (%)

Breast 0 1 (16.7) 0 0 1 (5.3)

Colon 0 0 1 (33.3) 1 (12.5) 2 (10.5)

Esophageal 0 1 (16.7) 0 0 1 (5.3)

Head and neck 0 0 0 1 (12.5) 1 (5.3)

Non-small cell lung 0 2 (33.3) 0 0 2 (10.5)

Pancreatic 0 1 (16.7) 0 0 1 (5.3)

Small cell lung 0 0 0 1 (12.5) 1 (5.3)

Other 2 (100.0) 1 (16.7) 2 (66.7) 2 (25.0) 7 (36.8)

Missing 0 0 0 3 (37.5) 3 (15.8)

ECOG PS, n (%)

0 1 (50.0) 3 (50.0) 1 (33.3) 4 (50.0) 9 (47.4)

1 1 (50.0) 2 (33.3) 2 (66.7) 4 (50.0) 9 (47.4)

2 0 1 (16.7) 0 0 1 (5.3)

Prior therapies, n (%)

0–3 1 (50.0) 1 (16.7) 0 0 2 (10.5)

4–5 0 1 (16.7) 1 (33.3) 5 (62.5) 7 (36.8)

≥6 1 (50.0) 4 (66.7) 2 (66.7) 3 (37.5) 10 (52.6)

C = carboplatin; P = paclitaxel
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(42.1 %), neutropenia (36.8 %), thrombocytopenia (36.8 %),
vomiting (31.6 %), decreased appetite (31.6 %), dehydration
(26.3 %), and hypomagnesemia (26.3 %). AEs patients expe-
rienced that were considered by the investigator to be possibly
or probably related to navitoclax (18/19; 94.7 %) in ≥5 pa-
tients were nausea (47.4 %), fatigue (36.8 %), thrombocyto-
penia (36.8 %), neutropenia (31.6 %), diarrhea (31.6 %),
decreased appetite (31.6 %), and alopecia (26.3 %).

A majority of patients (16/19; 84.2 %) experienced at least
1 NCI CTCAE Grade 3 or higher AE (Table 2). The most
frequent reported Grade 3 or higher AEs were neutropenia
(36.8 %), thrombocytopenia (36.8 %), and anemia (26.3 %).
Ten (52.6 %) patients experienced at least one serious AE
(SAE). The most frequently reported non-hematologic SAEs
were small intestinal obstruction, dehydration, and pulmonary
embolism (each reported by 2 patients, 10.5 %). Other SAEs
reported included febrile neutropenia, abdominal pain, gastro-
i n t e s t i n a l u l c e r , a c u t e p an c r e a t i t i s , p y r e x i a ,
hyperbilirubinemia, device-related infection, decreased appe-
tite, hypokalemia, spinal cord compression, bronchial hemor-
rhage, and dyspnea. Three deaths occurred during this study,
all attributed to disease progression or cancer.

Tolerability and dose-limiting toxicities

Patients were exposed to navitoclax for a median of 2.0
(range, 1–10) cycles and a median of 6.0 (range, 2–109) days.
Of the 19 patients who received navitoclax, 2 (10.5 %) expe-
rienced AEs that led to discontinuation of the drug (one event
of hypersensitivity in the 3/21 day schedule with carboplatin,
paclitaxel and navitoclax and one of pulmonary embolism in
the 5/21 day schedule with carboplatin, paclitaxel and
navitoclax). Five (26.3 %) patients experienced AEs that led
to a dose reduction of navitoclax. Thrombocytopenia was the
most frequently reported AE that led to a dose reduction of
navitoclax (n=4; 21.1 %), interruption of navitoclax (n=2;
10.5 %), or a delay in navitoclax dosing (n=3; 15.8 %).

Eight patients received carboplatin (in combination with
paclitaxel). Pulmonary embolism (n=1; 12.5 %) in the
5/21 day schedule with carboplatin, paclitaxel and navitoclax,
was the AE reported that led to discontinuation of the regimen.
One event of neutropenia and two events of thrombocytopenia
led to a dose reduction of carboplatin. Similar to navitoclax,
thrombocytopenia (n=2; 10.5 %) was the AE reported that led
to a delay in carboplatin dosing.

All 19 patients received a dose of paclitaxel (eight of them
in combination with carboplatin) and only one patient (treated
with carboplatin/paclitaxel) experienced an AE (pulmonary
embolism) in the 5/21 day schedule with carboplatin, pacli-
taxel and navitoclax, which led to discontinuation of the
regimen. Neutropenia (n=1; 12.5 %) and thrombocytopenia
(n=2; 10.5%) were the AEs experienced by 2 patients that led
to a dose reduction of paclitaxel. Again, thrombocytopenia

was experienced by 2 (10.5 %) patients and led to a delay in
paclitaxel dosing.

Five (26.3 %) patients experienced a total of 7 AEs that met
the protocol-defined criteria for a DLT, including: In the 5/21-
day cycle; 150 mg navitoclax + carboplatin (AUC 4–6)/pac-
litaxel (175 mg/m2) group, there was one event of pulmonary
embolism, which lead to discontinuation of the regimen. In
the 3/21-day cycle, 150 mg navitoclax + carboplatin (AUC 4–
6)/paclitaxel (175mg/m2) group, one event of pyrexia and one
event of thrombocytopenia occurred. In the 3/21-day cycle;
150 mg navitoclax + paclitaxel (175 mg/m2) arm, 1 event of
hyperbilirubinemia, occurred. Patients in the 3/21-day cycle;
150 mg navitoclax + paclitaxel (135 mg/m2) arm experienced
hypophosphatemia, fatigue and decreased appetite as DLTs.

Pharmacokinetics

Co-administration of navitoclax with carboplatin and pacli-
taxel did not appear to affect the mean plasma concentration
profiles of navitoclax, paclitaxel or unbound platinum (Fig. 2).
The mean PK parameters of all drugs were minimally affected
by the co-administration (Table 3). The data suggested that
there was no significant PK interaction between navitoclax
and carboplatin/paclitaxel during the co-administration.

Efficacy

Partial response was the best tumor response achieved by 1
(5.3 %) patient in the study who had a laryngeal invasive
keratinizing squamous cell carcinoma, and was in the 3/21-
day cycle; 150 mg navitoclax + paclitaxel (135 mg/m2) arm.
This patient had previously achieved stable disease with
carboplatin therapy. No patients achieved a complete response
and 7 (36.8 %) patients had stable disease as the best response.
Mean increases from baseline were observed for ECOG per-
formance status through Cycle 6. The median PFS and TTP
were 46 (n=14; 95 % CI: 38, 134) days and the median OS
was 236 (n=3; 95 % CI could not be calculated) days. Since
none of the patients achieved a CR or PR as assessed by ORR,
the duration of overall response was not analyzed.

Discussion

This Phase I study evaluated safety, tolerability, PK interac-
tions, and preliminary efficacy when navitoclax and
carboplatin/paclitaxel were co-administered in adults with
solid tumors. Patients began navitoclax dosing at 150 mg to
mitigate navitoclax-induced thrombocytopenia since this was
roughly the dose level at which the mean maximal platelet
drop of approximately 60 % from baseline was observed in
three different Phase I trials of navitoclax monotherapy [9, 10,
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Fig. 2 Dose-normalized mean (+
SD) plasma concentration profiles
of study drugs a. navitoclax, b.
paclitaxel, c. unbound platinum
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12]. In addition, administration of navitoclax for only 3 or 5
consecutive days was selected to mitigate potential overlap-
ping toxicities between navitoclax and the cytotoxic chemo-
therapies, in particular the anticipated neutropenia and throm-
bocytopenia during the carboplatin/paclitaxel dosing regimen.
However, several hematologic toxicities occurred in the 8
patients receiving navitoclax and carboplatin/paclitaxel. All
8 patients experienced at least 1 AE of Grade ≥3 with anemia
(n=4; 50.0 %), neutropenia (n=4; 50.0 %), thrombocytopenia
(n=3; 37.5 %), and leukopenia (n=2; 25.0 %) being the most
common. This resulted in removal of carboplatin dosing from
the study and it was amended to navitoclax dosing in combi-
nation with paclitaxel alone. Additional toxicities resulted in
discontinuation of enrollment before the targeted 35 patients, a
combination of toxicity and modest efficacy led to termination
of the study.

The safety data observed in this study was consistent with
the safety profile of the individual drugs (navitoclax,
carboplatin, paclitaxel) administered alone. The most fre-
quently reported AEs were alopecia, anemia, nausea, consti-
pation, diarrhea, fatigue, neutropenia, thrombocytopenia,
vomiting, decreased appetite, dehydration, and hypomagnese-
mia. The most frequently reported Grade ≥3 AEs were neu-
tropenia, thrombocytopenia, and anemia. Thrombocytopenia

was also the most commonly reported DLT, as well as the
most commonly reported AE that led to dose reductions, dose
interruptions, and dose delays of navitoclax, carboplatin, and/
or paclitaxel. Small differences in the number of patients who
experienced AEs were observed among the different treatment
groups; however, any interpretation of these results was con-
founded by the small number of patients in each group.

This is the first study reporting on the combination of
navitoclax with either paclitaxel or carboplatin. Navitoclax
was assessed as monotherapy in several studies of patients
with solid tumors, hematologic malignancies, and lym-
phoid cancers. Phase I and II studies in patients with
small-cell lung cancer and other solid tumors found that
the most frequent AEs were gastrointestinal problems,
thrombocytopenia, and fatigue [9, 11]. The safety profile
of navitoclax monotherapy in the previously reported stud-
ies as a group was consistent with safety findings from
the present study. The MTD was not determined; the
study was ended when AEs ≥ grade 3 were observed.
De-escalation of navitoclax was not explored. Only one
partial response was obtained at any dose tested, thus
lowering doses could not have increased efficacy.

The combination of toxicity with modest efficacy led to
discontinuation. Further studies might be conducted to

Table 3 Mean (±SD) pharmacokinetic parameters of study drugs

Navitoclax Navitoclax alone (C2D3) Navitoclax + C/P or P (C1D1) Relative bioavailabilitya

N 17 17 17

Tmax (h) 6.6±1.5 10.0±6.8

Cmax/Dose (μg/mL/mg) 0.018±0.008 0.015±0.009 0.837 (0.616–1.139)

AUC24/Dose (μg•h/mL/mg) 0.251±0.082c 0.226±0.116 0.844 (0.645-1.106)c

Paclitaxel C/P or PAlone (C2D1) Navitoclax+C/P or P (C1D1) Relative bioavailabilitya

N 16 18 16

Tmax (h) 3.1±0.3 3.0±0.6 …

Cmax/Dose (μg/mL/(mg/m2)) 0.021±0.006 0.023±0.005 1.131 (1.026–1.247)

AUC∞/Dose (μg•h/mL/(mg/m2)) 0.099±0.031 0.105±0.031 1.073 (0.937–1.229)d

t1/2
b (h) 10.8±2.0 9.9±2.5 …

CL (L/h/m2) 11.0±3.3 10.2±2.5 …

Unbound platinum C/PAlone (C2D1) Navitoclax+C/P (C1D1) Relative bioavailabilitya

N 6 5 5

Tmax (h) 0.8±0.2 1.1±0.1 …

Cmax/Dose (μg/mL/(mg/m2)) 0.048±0.013 0.044±0.009 0.954 (0.741–1.228)

AUC∞/Dose (μg•h/mL/(mg/m2)) 0.219±0.064 0.171±0.004 0.904 (0.689–1.187)

t1/2
b (h) 3.1±0.3 2.9±0.3 …

AUC = area under the plasma concentration–time curve; AUC24/Dose = dose-normalized AUC from 0 to 24 hours; AUC∞/Dose = dose-normalized AUC
from 0 to infinite time; Cmax = maximum observed plasma concentration; Cmax/Dose=dose-normalized Cmax; t1/2 = terminal phase elimination half-life;
Tmax = time to Cmax; CL = clearance

a. Point estimate (90 % confidence interval) of the central value ratio between combination regimen and single-agent regimen

b. Harmonic mean ± pseudo-SD

c. N=16

d. N=15
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evaluate the expression of biomarkers of the BCL2 family to
as a biomarker for antitumor activities of navitoclax.

Conclusions

The MTD of navitoclax in combination with carboplatin and
paclitaxel was not determined. No apparent PK interactions
between navitoclax and carboplatin or paclitaxel were ob-
served and partial response was the best objective tumor
response achieved in the study.
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